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Abstract

The Greater saggrouse was determined to be warranted forotection under the Endangered Species
Actby the US Fish and Wildlife Service in 2010.a84%sult, theSate of Oregon ha undertalena major
effort to update itsapproachfor conserving the specidgbat will ensure that all lands and all threats are
addressedAs part othis effort, we assessethid- to broadscalebaseline conditions andocumented
methods for assessirttpbitat conditions over time This repordescribes the conditions, trends, and
methods forquantifyinghabitat conditiondor the Sate of OregonWe relied on relatively
straightforward methodsdapted from Knick et al. (2013) to examine béeid coverclassesuch as
sagebrushgrop-pasturehay, and developed lands. We generated summaries for several spatial units to
explore differences among these units and provide information tovidr@ous working groupt® aid in
developngan action plan fothe sagegrouse Mean croppasturehaylandcoverranged from 0.6% in
Priority Areas for ConservatioRAC¥to 4.5% amongagegrousepopulation areas. Mean development
ranged from 0.6% in PACs to 1.7%adgegrousepopulation areas, and mean sdgeash land cover
ranged from 74.1% in close proximityleks and lek complexes to under 50%agegrousepopulation
areas.PACs varied in the amount of the 11 land cover types examiBig&agebrush shrub, big
sagebrush steppe, low sagebrush, and grass habitat types had the widest ranges. Mepastuog

hay and development land cover percentages were quite low and concentaabend towns and cities
Mean percentages of crepasturehay and development among lekccupancy groupsénservation
status groupywere also small. Mean percentages of sagebtasld coverdecreased as the size of the
spatial unit increased, as might be expected by the modifiatdal unit problemThe analysis
suggested that there are similarities between the lesedle and regionalcale habitat conditions, but
there are alsamportant differences, particularly in relation to historic leks that warrants further study.
Change in land cover classes between 2001 and 2010 were generally slight but change in development
was statistically significant. Habitat conditions and the nestused to monitor them also appear to be
spatially dependent and therefore care must be exercised when applying results determined at one
spatial scale to another.
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Introduction

The geater sagegrouse Centrocersus urophasianusas seeiits population declindConnelly et al.
20117 andits habitat shrinko approximately half of its prd&curopean settlement rage (Miller et al.
2017). As a result,ite speciess of conservation concern ameas determined to be warranted for
protection under the Endangered Species @&$A)n 2010(USFWS 20)0With a final decision due in
September 2015states within the range of theagegrousehave beerdevelopingplans toconserve the
species and remove itandidate statusLikewise, e Sate of Oregorhas been diligentlpreparing
information and a plan for conservimmnd managingage-grouse. As part of this statewide, multiple
stakeholder efforfthe SageGrouse ConservatiofSageCorpartnershipand SageCof2 &chnicateam
prepared this report.

Thisreport addresses vegetation conditioaad levels of developmemurrentup to 2010at a midto-
broadscale, and builds on work completed by the Oregon DepartragRish and Wildlife (ODFW) in its
Greater Sag&rouse Conservation Assessment and Strategy for Ofegueafter, 2011 Strategy;
ODFW 201jland work done at the regional scale by other scieniistg.,BaruchMordo et al. 2013
Copeland et al. 203Xnick et al. 2013 The methods used to complete this report are similar to
methods used by ODFWibrely more heavily on more recent work (Knick et al. 2013). Methods
developed for this report may be incorporated intarenitoring program for sageyrousein the Sate of
Oregon.

The objectives of this repowereto (i) describe2010habitat conditions andhe methods usedand (ii)
describe trends in habitat conditiorfiiom 2001 t02010 andthe methods used to determine those
trends.

Background

Determination of the baselinbabitat conditionswas a first step in understanding how to managge
grouse habitat in the futureTheODFW2011 Strategyincluded an assessment of the habitat baseline
conditions for 2005, using data from ti@hanges in Sag@rouseHabitat (National Land Cover Dataset
and SAGESTIH) and fire datasets prepared by tBereau of Land ManagemerI(M); all datawere
acquired between 2004 and 200%he report indicated that in 2005 there were 3.7 milllattares(ha)
(9.2 million aces[ac]) of highviability habitat in Oregon and that there have been dramatic losses in
sagebrush habitat since the 1800s. Since 2005, a numhEvelopmentshavenecessitatedh revised
baseline conditions assessment that builds on20&1 Strategy

The ationale forthis report and an alternative habitdiaselineis as follows

1. This report incorporates information provided by recent reports such as the multiagency
Conservation Objectives Teg@OTReport (USFWS 20}3

2. The analyses reported hetseddatasets that were designed for change analysis. Zl0id
Strategyrelied on datasetavailable at the time, but thewere not designed for change analysis
thus making comparisons between tl#)11 Strategyassessmerstand subsequent assessment
challengingln particular,it is challenging to distinguidietweendifferencesthat aredue to the
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different data sourcesnd those that reflecactuallandscapechange Change analysis is powerful
because it provides information that can be referenced by the USFWS as they make their
determination due in September 201FheUSFW$warranted butLING O f dizis®iRvias
finalized in 2010. Having information that tracksanges inconditionsthat are directly
comparablesimplifies some aspects of the USFWS analysis in 2015.

3. AUSFWS@ecisionto listthe sagegrousemayhave enormous repercussiofa the economy of
southeast Oregon; thereforehe Governor's office requestethat a broader forum be convened
to address the wde-ranging impacts of a listinghis analysis was developed to aidha decision
making associated with that processd, therefore, information about the analysis has been
shared on an ongoing basis to increase the transparency of the analytical process.

4. This reportimcorporates additional stakeholder perspectives and newly available data to facilitate

an "all lands, all threats" ggpoach designed to be incorporated into a statewide sggmise
conservation program.

5. Methods and information were needed for the decisimraking process being used to devebp
conservation and managemeframework to be presented to the USFWS in preparator the
2015 listing decisiorfo meet this needwe tailored the units of analysis and refing to facilitate
that processThis analysis has helped to inform numerous effortatesl to the development of
TheOregon Sag&rouse Action PlafhereafteNd a ! OG A@0¢Y5. t £ | y £ 0

Methodsand Data

Project Area

The project areds approximately 23.5 million acré€8.5 million hajn central and easter®regon
(Figurel) and was developed using watershed bounda(fdth-code hydrologic unit [HUC5S.
Department of AgriculturéNatural Resources Conservation Service et al. 20h&) spatial extent
includes most of the range tifie sagegrouse in Oregomwith the exception of the Klamath saggouse
population in soutkcentral OregonSagebrush steppéabitatsare the most abundant habitat types in
the project area ananake upabout55% of the existing vegetation types. Wyoming big sagebrush
(Artemesia tridentatadNutt. subspwyomingensigeetle and Youngndbasin big sagebrush
(Artemisiatridentata Nutt. subsptridentata) dominateplant communitiesat low elevations with
relativelywarm anddry conditionsandmountain big sagerush(A. tridentataNutt. subsp. aseyand
plant communitieddominate athigh elevations with relatively cool and moist conditions. Western
juniper (Juniperus occidentalidook)and other conifer species occiur about 16%of the total project
area, primarily in mido-high elevations with adequate moisture availability.

Invason by exotiannual grassesuch acheatgrassgromus tectorunt..), medusahead
(TaeniatheruntaputmedusagL.) Nevskiand othersisamajor threat to sageygrouse habitat. These
speciesnvadevia multiple mechaniss, including higher seeding capacisarlier germinationand
greater winter rootgrowth than most native grassesnabling earlier and faster use of soil moisture
(Knapp 199k Cheatgrasand other exotic grasses impact wildfire regimes due to the abundant and
continuousfine fuelsthey provide(Knapp 199% Expansion of western juniperassoa major threat to

Mid- to BroadScale Habitat Conditions and Trends Appendix 156


http://plants.usda.gov/java/profile?symbol=TACA8

sagegrouse habitat irOregon(Boyd et al. 2014 Dramatic d#erations in wildfire regimes are tied to
shifts inboth the composition of drier vegetation communitiesich as Wyoming big sagebryuahdin
moistercommunities where western juniper is expandirfBavies et al. 20)1

Figurel. Project area and saggrouse habitat
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Data Sources:
Study area boundary and cartographic layers (The Nature Conservancy, 2013); Highways, Rivers, City limit, County and State boundaries (Cregon
Geospatial Clearinghouse); Sage-grouse occupied habitat (Oregon Department of Fish and Wildlife); Priority areas for conservation (SageCon)

Data

To estimate habitat conditions at the broad scale, we ugsed cover classes in theANDFIRE Existing
Vegetation Type 1.2 Refreshdata product(LF 201gwww.landfire.goy), and to assess trends since
2001, we usedhe LANDFIRE Existing Vegetation Type Réfeshdata product(LF 2001
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[www.landfire.goV). Land cover classes represent vegetation and other physical featnecasding

asphalt and watgron B NIi K Q & Thi Bziéiing \@Getation Type (EVT) gataluctsprimarily

represent complexe of vegeation communities named or classified according to the Ecological Systems
classificatio(Comer et al. 2003supplemented with units derived from the National Land Cover
Dataset,National Vegetation Classification Standaitiances, and LANDFIRE specific types. The EVT
data productsvere developed using decision tree models to classify field data, Landsat imagery,
elevation, and biophysical gradiegata (combinations of climate, physiography, and soils; Keane et al.
2002. The list of LANDFIRE clageehidedwasextensive(Appendix2). EVTRefreshdatasets are

rasters with 3@m spatial resolution and were developed to support land cover change analysis. The EVT
RefresHayerswere alsoused in the development of other LANDFR&ducts. Disturbance classis

the categories bfire, treatments, andexoticswere included in the EVRefreshdatasets. The
disturbancedatawere contributed by users to the LANDFIRE program as polygon datasets. The
disturbance datavas input to the LANDFIRE Events Database and used to refine the landscape
conditions deried from modelinglfttp://www.landfire.gov/about.php. Hre disturbancesand

management actions such as chemical treatments resulted in $fufts shrubland types to herbaoes

or exotic specietypes depending on the location and treatments. In lowlands, shrublands were
replaced byintroduced grasses (exotic grassigjowing disturbancé€LANDFIRE 2011

We groupged EVTRefreshclasses using the same crosswalk as Knick @04l3), which we obtained
directly from the sourceThe groups were used to convert the EREfreshdatasets to singl¢heme,
binary datasetsepresenting land cover types tandscape attribtesof interest usingTablel (also see
Appendix2).

Tablel. Land cover types of interesThesewere developed using a crosswalk by Knick et al. (2013).
Member classes for each aggregated landscape attribute are listedigpendix2.

Landscape attribute Description

CROPPASHAY Agricultural land use typescluding pasture and hay fields and irrigated agriculture.

DEVELOP Land use types that are primarily human, built environmeimsluding residentiaand
urban land uses.

SAGE All sagebrush types were aggregated into this class.

BIG_SAGE_SHRUB This is a single clastnter-mountain basins big sagebrush shruldadn
BIG_SAGE_STEPPE This is a single clastnter-mountain basins big sagebrush stepgpe

LOW_SAGE Low sagebrush and scabland shrubs types are included.

MOUNTAIN_SAGE  All mountain big sagebrush types are included.

CONIFER This includes all nejuniper conifer types such as ponderosa pideminated land
covers.

JUNIPER All western juniper types are included in this class in Oregon.

GRASS All grassland land cover types.

RIPARIAN All riparian types are included.

Analysis of Habitat Conditions

Habitat conditions were determined for 2@ and 200 by calculating percentage cover of each habitat
type in a GIS fdour primary spatial unitsthe boundaries of the project arepppulation areasQregon
Priority Areas forConservation(PACs)ard areaswithin 5 km of lek locationgn addition, two
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management unit¢Bureau of Land Management [BLM] districts and ODFW-Semgse Action Areas
[Action Areas]jvere also used in this analysis

Distinct sigegrousebreedingpopulations delineatedand groupel by North American floristic regions
(Connelly et al. 2004; pp-Bto 677) were modified from Schroeder et #2004 to be continuous and
cover the entire project ared® ACsvere developed withODFWby grouping polygons of core habitat
based on proximity and size criterf@ore habitatvas mapped using akedensity mode(ODFW 201)L
and served as thboundaryfor PACsn Oregon for recent asssments completed by federal agencies
(USFWS 20)3PACs were assigned @DFWmanagement unitgAction Areas) and named according to
the Action Area in which each PAC was lodafée obtained lek location and occupancy data from
ODFWn November 2013The lek locations were bufferedsing a 5km distancei 2 ONXB I 4GS af S1 o6
that represent lekking grounds and surrounding nesting habNatmerous studies haw®ncludedthat
most nests are situated within 5 km of le&nters(e.g.,Holloran and Anderson 200Boherty et al.

201Q Coates et al. 20)3Lek buffers overlap ia majority of cases
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Figure2. Sagebrush landover in 2010
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Data Sources:
Study area boundary and cartographic layers (The Nature Conservancy, 2013); Highways, Rivers, City limit, County and State boundaries (Oregon
Geospatial Clearinghouse); Greater sage-grouse occupied habitat (Oregon Department of Fish and Wildlife); Public, Private lands (Oregon Department
of Forestry); Sagebrush land cover (LANDFIRE 1.2.0)

Leks were groupeldly ODFWnto sixconservatiorstatus categories occupied, occupied pending,

unoccupied, unoccupied pending, historic, and unknolger some analyses,emggregatedhe leks

into occupied and unoccupiegtoups Occupiedeks included leks defined as having one or more males

counted in each afeven02 y a4 SOdzi A @S &SI NE 6 a2 OO0 dzLtHath&dbne 2 y & SN (i
more males at the last visit but had not been regularly monitored over thestastnyears("occupied

pending" conservation statug) ! y2 OO0dzLIA SR f S1a 6SBBGUHZLROOAAIM BRI VIS¢
ora KA & (i 2 Ndat@gory éomprisindz&ks at which no birds were presenteight or more
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consecutive years in which repeated visits occurdem@ccupied); leks at which birds were not present
at the last site visit and had not been regularly monitored during the gpagtnconsecutive years
(cunoccupied pending; and leks that have not had males present since at least I983dric). Leks
with unknownstatuswere not grouped

ODFW identifiedek complexes groups of lelsites that tend to function as a single urdahd are located
Ay Of 2aS @ Msually with & leastine layfar lelSs@DFW 201t in the lek dataset.
Landscape attributes were summarized for lek complexes using all membaeritlelen occupid or
occupied pending statusn addition, he geographic centers, aentroids of the member leks for each
lek conplex were developed in ArcGMe estimated habitat conditions using the landscagigibutes
F2N al OG o8 O O0dAIA SRSEANIG 2 00dzLIA SR LISYRAY 3 tS1 GAGKAY
were unoccupied, unoccupied pending, or histolé®) complers using two methods. The first method
used the arithmetic mean as the estimate of habitat conditions in each lek lesrthe second method
usedthe inverse distancéo-lek-centroidweighted average of the attributes of member lek buffers
Only the inverse distaneeeighted average was used in the analysis iaqiesented in this reportThe
estimates of habitat conditins in the lek complexes were used in place of leknpersin subsequent
analyse. Lek complexes have not been used extensively by other researelmegrsomparisons to other
researchare limited. However, because lek activity within lek complexes can vaey time, we felt that
this approach provides a more realistic representation of sgrgeise habitat associatiorfbut see
Walker et al. 2007 for an example in which the lek concept has been.used

The two managemenstpecific spatial unitBLM districts and Action Areagere alsoincorporated into

our efforts. These units are important to managers in OreddoM ishe largest owner and manager of
sagegrousehabitat Boundary data for BLM districts were obtained from the BLM corporate database
(http:// www.blm.gov/or/gis/data.php. ODFW organizeiinplementation of the 2011 Strateg@round

the Action Areas; these units wedeveloped with local stakeholder input and include both core and
other habitat (mostly lowdensity).Boundaries for the Action Areagere obtained from ODFW.

Data Analysis

Habitat conditions were estimated for the spatial uratsd managemenspecific unitf interest (lek
buffers, Oregon PACs, ODFW Action Areas,dthtts, population areas, and the project argaging

the 11 lamiscape attributes described fablel.a 2 NI yQa L ¢l a dzaSR (G2 RSaONAOG
among habitat attributes in lek buffergVe alsoexaminedchange between 2 and 2A.0 for three
landscape attributes: aflagebrush hbitat, crop-pasturehay, and development. The Wilcoxaigned
ranktest was implemented in R Core Team 2018 test for significant changi& habitat conditions
between the two yearsThe V statistic was uddo assess how different thrmedianland cover
proportions werefor years2001 and 2010, with leshifference, or changendicated by Walues close

to zero, and more change indicated by larger absolute vallies range of V depends on the number of
samples being tested\ll GIS data were prepared and analyzed in ArcGIS 10.1. Python scripts were

developed to automate summarization by the spatial units of interest.
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Results

Spatial and Management Units

Fourmodified population areagdpopulation areas) occur in the project arealhe population area
rangeal in size from 1,55069ac to 8,083788ac(std. dev = 2,555,03@Table2). FourBLM districts
ranged in area from 5,771,366¢ to 15,222,304c (std. dev. = 3,627,50Mhirty-two ODWF Action
Areas ranged in area from 32,2868 to 939,55hc (std. dev. = 258,856)here wae 20 Oregon PACs
that ranged in area fro31,545ac to 841,39&c (Table2); the arrangementof corehabitat areas
composingndividualPACs also varie#ifurel). Lek buffers had a uniform area of 19,488 One
thousand eightyeight leks were assessed in this bsés. Of thesgb14 were members of lek compleg,
and574 weresingle leksot associated with a lek complex. Of the lek complexB6,vtere active, 28
were inactive, andour were of unknown status

Table2. Mean and median arefor spatial units assessed.

5-km Lek Buffers*Oregon PACAction AreasBLM DistrictsPopulation AreasProject Area

n =1088 n=20 n=32 n=4 n=4 n=1
Mean (acres) 19,408.0 328,392.0 344,626.0 5,869,532.0 5,882,039.023,526,482.0
Median (acres) NA 312,868.0 317,850.0 5,550,357.0 6,946,561.0 NA

* Lek buffers are all of equal area, so the mead median werequal to the area of each lek buffer.

Mean Habitat Conditions

We calculated thénabitat conditions as percentages of the total area of individsgtial unitg(Table3),

then averaged these within the spatial and management uMesan croppasturehay habitat cover
ranged from 0.6% in PACs to 4.5% among population areas. Mean development ranged from 0.6% in
PACs to 1.7% in population areas, and meantsagbhabitat ranged from under 50% in population
areasto just over 74% in cke proximity to leks and lek complexes

Croppasturehay occurred across 3.7% and development occurred across 1.5% of the project area.
Sagebrush habitat types occurred across more than half of the projectigradg2, Table3). Big

sagebrush shrub, big sagebrush steppe, and low sagebrushdaadscin descending order, made up

the greatest proportions of sagebrush. Mountain sagebrush occurred across the smallest proportion of
the project area. Conifers extended across almost 13% of the project area, and juniper land cover
accounted for about % of the area. Grass habitat types occupied just over 14% of the project area.
Riparian land cover types made up the smallest proportion of habitat types in the project area.

The mean sagebrush land cover among population areas was just under 50%he/hilean cover of
crop-pasturehay was 4.5%, and development was 1.T#b{e3). In descending order, big sagebrush
steppe, big sagebrush shrudmd low sagebrush land covers again made up the greatest proportions of
sagebrush. The mean amount of mountain sage was just under 3%unipar conifer types extended
across 17.4% of the population areas, and juniper land cover accounted for aboutf3Hi&@rea.

Grass habitat types extended across just under 16% of the population areas. Riparian land cover types
made up the smallest proportion of habitat types in the population areas.
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Table3. Baseline conditions (LF 201@gre calculated as percentages for several spatial units useful
for management and monitoring purposes. The high standard deviations suggest that the range of
values for a landscape attribute is high and that therecisnsiderable spread around the mean
Unbiased coefficients of variation were used for the assessment units with small sample sizes (CV*).

All LekiLek Oregon PAC Action Areas BLM Districts  Population Areas Project

Complexes Area

Iﬁ?r?bslftaepe n = 760 n =20 n=32 n=4 n=14 n=1
Mean Ccv Mean Ccv Mean Ccv Mean Cv* Mean Cv* Pzrgsnt
CROPPASHAY 0.80% 3.63 0.60% 1.83 0.90% 1.44 3.40% 0.94 4.50% 1.20 3.70%
DEVELOP 0.60% 2.00 0.60% 1.00 0.90% 111 1.60% 0.50 1.70% 0.94 1.50%
SAGE 74.10% 0.28 69.60% 0.22 68.50% 0.21 54.10% 0.28 48.60% 0.72 54.90%

BIG_SAGE_SHRUE 19.30% 1.13 18.30% 0.74 19.80% 0.92 18.90% 0.87 16.20% 1.77 19.90%
BIG_SAGE_STEPF 23.00% 0.97 21.70% 0.75 25.40% 0.72 18.30% 0.51 18.30% 0.77 18.90%
LOW_SAGE 27.30% 0.88 24.90% 0.55 19.60% 0.69 13.80% 0.46 11.30% 1.03 13.10%

MOUNTAIN_SAGE 4.40% 1.64 4.70% 0.94 3.70% 1.03 3.10% 0.32 2.80% 0.57 3.00%

CONIFER 1.00% 430 1.50% 1.20 2.20% 1.41 14.70% 1.35 17.40% 1.54 12.90%
JUNIPER 3.00% 157 5.10% 1.00 5.60% 1.04 4.20% 133 3.10% 1.48 3.60%
GRASS 13.30% 1.20 15.30% 0.73 15.10% 0.68 12.50% 1.14 15.70% 0.97 14.20%
RIPARIAN 1.00% 1.30 1.10% 0.64 0.80% 0.88 1.20% 0.83 1.50% 133 1.20%

Among BLM districts, the mean occurrence of epagturehay was slightly smaller than in both the
project area and population areas 2% Table3). Development occurred on average over 1.6% of the
districts, and sagebrush habitat types made up 54.1% of the land area on average. As with the project
area and population areas, big sagetinshrub, big sagebrush steppe, and low sage were the most
abundant habitat types contributing to the overall sagebrush cover. The mean cover of mountain
sagebrush habitats was 3.1%. The mean conifer land cover was almost 15%, and mean juniper land
cover vas 4.2%. Mean grass land cover was 12.5%, and riparian habitats made up just over 1% of the
districts on average.

Average crogpasturehay and development were less than 1% in Action Ar€aBlé3). Sagebrush

habitat types averaged close to 70% across Action Areas. Big sagebrush steppe had a higher average in
Action Areas than in the larger spatial units. Big sagebrush shrub and low sagehdisbJars were

also somewhat more abundant than in the larger spatial units. Mean conifer land cover was
considerably lower than in the broader spatial units (2.2%), and mean juniper land cover was greater
than that of other conifers (5.6%). Grass habitgtes averaged 15.1% in the Action Areas, and riparian
types averaged only 0.8%.
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Figure3. Land cover proportions among all OregdPACsThe boxplots illustrate the range of data

using quartiles. The median is shown by the black line. The ramigealues is illustrated by the
GKAATSNED I NAIofS& 6AGK (GKS &dzZFFAE ayunnmé | NB
whereas variables with no suffix are current to 2010nly croppasture-hay, developed, and

sagebrush land covers were assed in the change analysis.
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PACs had less crggasturehay and development on average than any other spatial unit (0.6% for each
seeTable3, Figure3, andFigure4). Mean sagebrush was high (69.6btjt low sagebrush land cover

was the most prevalerdagebrush type among those represent@d.9%by LANDFIRE EVTsnifer

types were smaller than all bagler spatial units (1.5%@nd juniper cover was somewhat lower than the
average for Action Areas (5.1%). Mean grass habitat cover was second highest (population areas had the
highest grass habitat covefpACs had the leagparian habitat coveof allthe spatial units assessed.

For all lek buffers, mean crggasturehay and development were less than 1Pal§le3, Figure5). Mean
sagebrush habitat cover was higher in lek buffers than in any other spatial unit analyzed. Mean conifer
and juniper habitat types werlwest in lek buffers relative to the other spatial units and mean grass
habitat cover was the second lowest. Similar to conifer, juniper and grass habitats, riparian habitats
were much less prevalent in lek buffers than the other spatial units.
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Figure4. Percentage of(a) crop-pasture-hay and (b) development withinrPACs
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Data Sources:

Study area boundary and cartographic layers (The Nature Conservancy, 2013); Highways, Rivers, City limit, County and State boundaries (Oregon
i i Greater sage-grouse core habitat (Oregon Department of Fish and Wildlife); Agriculture lands (LANDFIRE 2010)

Mop produced by The Nature Conservancy in Oregon, 2015
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(b)

ODFW classified leks as to their occupancy status as previously described, and called this the lek
conservation statugTable4). In the key landscape attribute of sagebrush, estimates of sagebrush land
O23SNJ 6 SNB Of dza (i SNBeR= 48.9820NH0y0@A Lahd cdver prdporiiods offcrop
pasturehay, deelopment and overall sagebrush habitats for 2010 were variable amondjffieeent
conservation statuses. Crggasturehay cover was highest in close proximity to historic leks (4.1%) and
smallest in close proximity to unoccupied leks (0.4%). Developéddctarer proportions were highest

near historic leks (4.4%) and smallest near occupied pending leks (0.5%). Sagebrush land cover
proportions were highest near occupied leks (77.5%) and smallest near historic leks (70.8%). When
occupied and occupied pendifigS{ & ¢6SNBE LR 2f SR Ayid2 (GKS a200dzLA SR¢
cover was 74.4%, group mean cipasturehay cover was 0.6%, and group mean development cover
was 0.5%Tableb, Figure6). When historic, unoccupied, and unoccupied pending leks were pooled into
0 KS & dzy 2 O te gkoSpRriean @dgébeush cover was 75.8%, group mearpasiprehay

cover was 3.2%, and group mean development cover was 0.8%. There were only slight differences
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